Introduction
============

Nonalcoholic fatty liver disease (NAFLD) is an emerging condition and is constituted as an important public health epidemic globally.[@b1-dmso-11-515] The fatty liver disease may also represent a simple hepatic steatosis (HPs) that could gradually progress to nonalcoholic steatohepatitis (NASH), fibrosis, cirrhosis, and hepatocellular carcinoma.[@b2-dmso-11-515],[@b3-dmso-11-515] NAFLD is also one of the most common causes of incidental elevated liver enzymes in the developed world. The prevalence of NASH in Europe and the USA ranges from 14% to 20%; this increase in the prevalence is directly related to the obesity epidemic as seen in these populations.[@b1-dmso-11-515] Diabetes mellitus, obesity, and hyperlipidemia are common components of the metabolic syndrome (MS), which is frequently associated with the NAFLD. Therefore, NAFLD is considered to be the hepatic manifestation of MS.[@b4-dmso-11-515],[@b5-dmso-11-515]

In 2001, the National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) devised a definition for MS, which was later updated by the American Heart Association and the National Heart Lung and Blood Institute in 2005. As advocated in the NCEP ATP III definition, MS is present if three or more of the following five criteria are met: waist circumference over 40 inches (men) or 35 inches (women), blood pressure over 130/85 mm Hg, fasting triglyceride (TG) level over 150 mg/dL, fasting high-density lipoprotein (HDL) cholesterol level \<40 mg/dL (men) or 50 mg/dL (women), and fasting blood sugar over 100 mg/dL.[@b6-dmso-11-515] These components of MS appear to be risk factors for the development of HPs.[@b7-dmso-11-515]

The public health's rightful concern with the growing number of MS, obesity, and NASH/NAFLD has primary care providers continuing on the front lines of the obesity epidemic. Residency-based studies show an increase in clinical management actively taking action when obesity is included on the list of diagnosis in the electronic medical record (EMR) rather than when it is not included. Although EMRs can calculate body mass index (BMI) automatically, majority of physicians do not put this information on the problem list of their patients' EMR, similarly with the diagnosis of NASH/NAFLD and MS.[@b8-dmso-11-515],[@b9-dmso-11-515]

Several studies have demonstrated that physicians often fail to identify, diagnose, and manage obesity, NAFLD/NASH, and MS in the EMR, although it is critical to their patients' health and assists other physicians in diagnosing future prognosis. This may stem from physicians' lack of knowledge and confidence to the treatment of obesity and NAFLD/NASH. Additionally, various impediments such as insufficient time and inadequate compensation for weight and lifestyle consultation may also cause failure of adequate identification.[@b8-dmso-11-515],[@b10-dmso-11-515] Studies have shown that this lack of identification for the treatment of obesity and NAFLD/NASH has had a profound medical and economic effect on patient and healthcare system.[@b9-dmso-11-515] The aim of this study is to examine whether family physicians (FPs) document their patients BMI and diagnose obesity, MS, and NAFLD/NASH in their patients.

Methods and materials
=====================

Following the approval of the Helsinki ethical review board of EMMS (Edinburgh Medical Missionary Society) Nazareth Hospital, a cross-sectional study was conducted between August 2016 and September 2017. The study was performed at the liver unit of the EMMS Nazareth Hospital in Nazareth, Israel. The data used are coded in order to keep the anonymity of the patients. The informed consent forms were waived due to the noninterventional study design.

The study included 352 consecutive NAFLD/NASH patients from the liver unit at EMMS Nazareth Hospital. Our inclusion criteria consisted of patients aged 18 years and older who were diagnosed with NAFLD/NASH. Exclusion criteria included patients \<18 years of age and patients with other hepatic pathology or autoimmune phenotypes, such as alcoholic liver disease, drug-induced liver injury, autoimmune hepatitis, viral hepatitis, cholesteric liver disease, and metabolic/genetic liver disease. Patient exclusion was determined by our clinical laboratory, radiological and/or histological criteria/tests (serology of viral hepatitis A, B, and C). In addition, autoimmune markers included ANA, anti-LKM, antismooth muscle protein electrophoresis, immune electrophoresis, and metabolic markers such as serum ceruloplasmin, 24-hour urine collection for copper, ferritin, iron, transferrin saturation, TSH, hemoglobin A1c (HbA1c), and α-1 antitrypsin.

Extracted data included sociodemographic variables (such as age and gender), BMI (18.5--24.9 is normal weight, 25.0--29.9 overweight, 30.0--34.9 class I obesity, and 35.0-- 39.9 class II obesity), serum levels of alanine transaminase (ALT; normal range: 7--55 units/L), aspartate transaminase (AST; normal range: 10--40 units/L), low-density lipoprotein cholesterol (LDL; normal range: 100--129 mg/dL), HDL cholesterol (normal range: 40--59 mg/dL), TGs (normal range: 150--199 mg/dL), insulin (normal range: \<25 mIU/L) and insulin resistance index (HOMA-IR; normal range: \<2.60), glycated hemoglobin (HbA1c; normal range: \<6%), and C-reactive protein (CRP; normal range: \<3 mg/dL). Extracted variables also included comorbidities (including diabetes mellitus, hypertension, dyslipidemia, and smoking) and medication for our database. The BMI was determined by the study staff (in kg/m^2^) and compared with the data retrieved from the FPs database (electronic file or referral letter), including the BMI calculation and documentation as well as MS and NFLD/NASH documentation.

Statistical analysis
--------------------

The extracted data were analyzed using SPSS version 19 (IBM Corporation, Armonk, NY, USA). The continuous variables are expressed as the mean ± SD. The χ^2^ test was used to examine the differences in categorical variables. Analysis of variance or the Student's *t*-test was used for comparisons of continuous variables. Multivariate odds ratios (ORs) and 95% confidence interval (CIs) were obtained to determine the predictors on BMI calculations and documentation as well as NAFLD/NASH and MS documentation. *P*\<0.05 was considered statistically significant.

Results
=======

A total of 352 patients were included in the final analysis, and the mean age of patients was 49±13 years. Of the 352 patients, 191 (54%) were males and 161 (46%) were females, with a mean BMI of 26.7±4.7 kg/m^2^ for both groups. Our results examined 97 obese patients (27%) with a BMI \>30 kg/m^2^ and 144 overweight patients (41%) with a BMI between 25 and 29.9 kg/m^2^. The prevalence of comorbidities included hypertension at 37%, hyperlipidemia at 42%, diabetes mellitus at 21% (the percentage was similar and not clinically significant among obese and overweight subjects), and a total of 74% of patients used chronic medication.

Of the 352 participants, 97 were obese and 144 were recorded as overweight. FPs measured and documented the BMI of 43 of 97 (44%) obese patients (54/97 \[56%\] show no BMI documentation in the EMR) and 61 of 144 (42%) overweight patients (83/144 \[58%\] show no BMI documentation in the EMR). When we examined the EMR of the 43 obese patients, only eight of them were found to have obesity as a medical diagnosis in their problem list, with a documented BMI of 19%. The mean BMI of patients with documented BMI was significantly higher than those without documentation (29±4.4 vs 25.7±4.6 kg/m^2^, *P*\<0.0). Moreover, patients with BMI documentation were significantly older than those without documentation (59±14.4 vs 47.7±14.6, *P*\<0.01). Results showed that BMI documentation was higher among men than women (43% among men vs 24% among women, *P*\<0.01), as well as in association with several comorbidities.

The diagnosis of NAFLD/NASH, documented in the EMR by the FPs in 193 of 352 patients (54%), showed a higher documentation rate among males than females (37% vs 22%, *P*\<0.05). The percentage of patients with NASH and NAFLD diagnosis documentation in the EMRs was not significantly affected by BMI. According to the staff classification, 254 of 352 patients (72%) were qualified for documentation of MS, but only 13 (5%) were documented in their EMR.

Extracted data results were ALT 80.61±31.33 units/L (78), AST 48.81--14.99 units/L (45), CRP 3.80--2.44 mg/dL (3.6), HDL 37.69--8.63 mg/dL (36), LDL 132.36--24.01 mg/dL (139), TG 153.12--36.63 (152), insulin 24.71--5.21 IU/mL (26), HbA1c 5.38%--0.63% (5.4%), and HOMA-IR 2.88--1.06 (2.8). To explore the independent effect of predictors of BMI, MS, and NAFLD/NASH documentation, a stepwise forward likelihood ratio and a multivariate logistic regression were performed on all univariate predictors associated with BMI, MS, and NAFLD/NASH documentation. Older patients (OR: 2.35, 95% CI: 1.28--5.31) and obese patients (OR: 2.05, 95% CI: 1.78--5.49) were more likely to have BMI documentation as well as MS and NAFLD/NASH documentation. Patients with comorbid conditions such diabetes mellitus (OR: 4.48, 95% CI: 2.34--8.52) and hypertension (OR: 3.75, 95% CI: 1.98--8.67) were also more likely to have documentation of BMI, MS, and NAFLD/NASH in their EMR.

Discussion
==========

NAFLD, the hepatic manifestation of MS, is a common liver disease recognized globally and has become an increasingly important health issue.[@b1-dmso-11-515] The role of primary care physicians is critical in the diagnosis and treatment of MS, NAFLD, and obesity, to promote weight loss through lifestyle changes.[@b2-dmso-11-515],[@b3-dmso-11-515] In addition, large proportions of patients are regularly reviewed by primary care physicians and will also receive liver function test.[@b5-dmso-11-515] NAFLD is regarded as a hepatic component of MS. This is due to the fact that most of the features in MS are commonly present in subjects with NAFLD---for example, 67%--71% of subjects being obese, 12%--37% having impaired fasting glucose, 57%--68% having dyslipidemia, and 36%--70% being hypertensive.

In addition, we are able to hypothesize that, within the expected high prevalence of undiagnosed NAFLD/NASH, there is an increase in the prevalence of liver cirrhosis. Our study shows that FPs calculated and documented BMI in minimal overweight and obese patients, as well as there is a lack of proper documentation of obesity, MS, and NAFLD/NASH in patients' EMR and medical problem list.

Our findings are consistent with previous research that has been conducted,[@b11-dmso-11-515],[@b12-dmso-11-515] including the fact that missing BMI data generate challenges for treatments by FPs. Studies have shown that practicing FPs and resident physicians failed to identify and manage obesity in a large proportion of obese patients.[@b11-dmso-11-515],[@b12-dmso-11-515] According to our knowledge, this is the first study to examine the failures of FPs in documenting MS and NAFLD/NASH diagnosis, in accordance with the inadequate calculation and documentation of BMI.

There are several impediments to both BMI and MS documentation, as well as NAFLD/NASH documentation in EMR and patient problem list in family practices. The physician may have several limitations. First, lack of knowledge needed to diagnose and treat obesity, fatty liver, and other components of MS. Second, time restraints and lack of reimbursement within the healthcare system.[@b8-dmso-11-515] Finally, limitations on behalf of the patient's part, including embarrassment, the social stigma associated with obesity, and lack of motivation.[@b8-dmso-11-515],[@b13-dmso-11-515]

Several studies have found that weight counseling by physicians is effective and improves the patient's chance of losing weight and maintaining a physically active lifestyle.[@b14-dmso-11-515],[@b15-dmso-11-515] However, in our study population, BMI was documented in only 44% of obese and 42% of overweight patients. In addition, obesity as a medical diagnosis was found in only 19% of patients (8 of 43). Diagnosis of NAFLD/NASH was documented in only 193 of 352 patients (54%) in their EMR, and only 13 of 254 patients (5%) have documented the diagnosis of MS in their EMR. The documentation of obesity, MS, and NAFLD/NASH was more often in significantly obese patients, males and older patients with other comorbid conditions.

The predictors of BMI, NAFLD/NASH, and MS documentation are comorbidities such as diabetes mellitus and hypertension. This can be explained, in part, because management of these conditions includes maintenance of normal weight. A large study performed in a primary care setting also showed that FPs are more likely to manage obesity when patients have obesity-related disorders, such diabetes, hypertension, sleep apnea, and steatohepatitis.

Obesity with BMI \>30 was found to be another predictor of BMI, MS, and NAFLD/NASH documentation in our study. This observation was observed in other previous studies.[@b12-dmso-11-515] One factor to consider is that FPs sometimes rely on their patient's external appearance when making the diagnosis of obesity or fatty liver and tend to manage the condition with patients who seem externally heavier. However, primary prevention is extremely important; by providing early intervention to those at risk for obesity, the process of weight gain could be stopped or even reversed before the development of obesity or MS/fatty liver-related complications or conditions appear.[@b11-dmso-11-515]

Our study consisted of several limitations. First, we have taken into account that selection bias was prevalent, as subjects were recruited from patients who visit the liver unit of EMMS hospital for follow-ups. Thus, they were more concerned about their health status. Second, the population size used was too small to accurately reflect some known risk factors to be associated with obesity and NASH/NAFLD, such as ethnicity and family history. Moreover, it is plausible that FPs may have provided weight counseling and lifestyle modification consult without determining patients BMI and documentation of the diagnosis of obesity, MS, or NAFLD/NASH in their EMR. That being said, our study design did not assess the waist circumference measurement by FPs, which is alternative to BMI determination. However, because the EMR has a designated field for height, weight, and automatically calculating BMI, it is unlikely that the FPs favored waist circumference measurement. Lastly, some oxidative stress markers were not measured in our study and may be considered in future prospective, large cohort studies.

In conclusion, FPs inadequately determined BMI as well as documentation of overweight, obesity, MS, and fatty liver disease in EMRs. Patients with significant obesity and obesity-related complications were more likely to have such documentation. BMI measurements and diagnosis documentation of obesity, MS, and NAFLD/NASH are very important and should be incorporated into the FPs routine medical visits in order to facilitate primary and secondary prevention. While obesity, MS, and fatty liver disease are at epidemic levels worldwide, their identification and management by FPs should be optimized.
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